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by area; hence Z> = Jx6x4x2J^--i-j|i/10=</43.225=65.7457223-. 

7. Proposed by WILLIAM HOOVER, A. H., PL D., Professor of Mathematios and Astronomy in 
the Ohio University, Athens. Ohio. 

Through each point of the straight line x=nty+h is drawn a chord of the 
parabola y s =4aa;, which is bisected in the point. Prove that this chord touches the 
parabola (y+ 2am}* =8a(a?— h). 

Solution, by the Proposer. 

Let the chord be gte+fy=l . . . . (1). 

This cuts the curve v 2 =4a*. . . . (2), in the points whose co-ordinates 
are given by the equations 

a ._«fe±SQ w+ i i .o....(8) f «d 

y«+^y~-o:...(4). 

The middle of the chord is then (2±^,_^ . 

If this point be on the line x—my+h (5), 

£i^/! = _2^£ +A ... (6)> 

or, g+2af* = -2amfg+hg°- .... (7). 
Making this homogeneous by aid of (1), 

(A-w)^j-(y+2aw?)|.-2a=0. . . . (8), a quad- 
ratic in the undetermined constant-^., and giving the envelope (t/+2am)* 
=8«(.t-^). 

Also solved by L. E. Pratt, Alfred Hume. G. B. M. Zerr, nn£ J. F. W. Sehefer. 

8. Proposed by ADOLPH BAILOFF, Durand, Wisconsin, 

If the two exterior angles at the base of a triangle are equal, the triangle is 
isosceles. 

Solution by MISS GBACE H. GBIDLEY, Student in Kidder Institute, Kidder, Missouri; and 
P. S. BERG, Apple Creek, Ohio. 

Let the exterior angles, ABD and ACE of the triangle ABC bo 
equal. To prove the triangle isosceles. 

Proof: <ACE+<ACF=2tt.<s. 
Also <ABB+<ABF=2H.<8. 
. '. <A CE+< A CF= <ABB+ <ABF. 
{Things equal to the same thing are equal to each 
other). 

But <ACE=<ABD. (hyp.) 
.\<AOF—<ABF. 
(If equals be subtracted from equals, the remain- 
ders are equal). 




132 



. \ Side A B= side AC, being sides opposite equal angles, and therefore 
A AUC'is isosceles. Q. E. D. 

Also solved by ./. A. Calderhead, J, B. Baldwin, Jotiah H. Drummontl, H. if. CopA. ./. F W.Scheffer, 
and 6. B. 11. Zerr. 



PROBLEMS. 



28. Proposed by Professor HENRY HEATON.MS., Atlantic Iowa. 

Through three given points to pass two spherical surfaces tangent to a giver 
sphere. 

29. Prjpisei by H. W. H0LY0R0SS, Superintendent of Schools, Pottersburg, Ohio. 

If the two angles at the base of a triangle are bisected; and through the point 
of meeting of the bissctors a line is drawn parallel to the base, the length of the par. 
a! lei between the sides is equal to the sum of the segments of the sides between the 
parallel and the base. 

30. Propped by CHARLES E. MYERS, Canton, Ohio. 

A circle containing one acre is cut by another whose center is on the circum- 
ference of the given circle, and the area common to both is one-half acre. Find the 
radius of the cu tting circle. 



CALCULUS. 



Conducted by J. M . COLAW, Monterey, Ya. All contributions to this department should be sent to him. 

SOLUTIONS TO PROBLEMS. 



7. Proposed by Professor J. P. W. SCHEFPER, A. M., Hagerstown, Maryland. 

To determine the function F(x) so that F(x+y)xF(a— y)=[F(x)] s 

Solution by the Proposer. 
Putting x+y=z, x—y=t, we get 
I\z), F(t)=[F(x)] t —[F{y)] i . Differentiating this equation twice accord- 
ing to z and t as independent variables, and considering that -f= ■tt = rfj 

" \'W \ ; we obtain F"(z)I\t)F"(t)-F[z). 

' " F~!z)~ constant ~ a% ' denoting F\z) or F{x) by u, we have the 

differential equation ^r— atu - •'• u=Ce ax -+ Ce- a *. Since i^0)=0, we 

have C'—— C, . \ u— C(<P X — <?-"*)= Csiu bx, where 6" and b designate any two 
constant quantities. 



